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Lipiodol-CT Findings of Hepatocellular Carcinoma:Correlation with
Lipiodol Accumulation Pattern and Serum AFP

Jae Joon Chung, M.D., Hyung Sik Yoo, M.D., Jong Tae Lee, M.D.,
Ki Whang Kim, M.D.

Department of Diagnostic Radiology, College of Medicine, Yonsei University

Early diagnosis of hepatocellular carcinoma(hepatoma) along with surgical resection is the
most appropriate therapeutic modality. For this purpose, there have been many reports con-
cerning the diagnostic value of Lipiodol-CT scan.

The authors selected 45 patients with hepatoma during the period of Feb. 1986 to Jan. 1988
who received a conventional CT scan, hepatic angiography and a Lipiodol-CT scan. The
results were as follows:

1. There was no statistical significance between serum AFP level and mass size, morphology
and amount of necrosis.

2. Tumor necrosis was observed in a single massive and multinodular type when the tumor size
exceeded 5 cm.

3. Pattern [I on Lipiodol-CT, homogenous accumulation of Lipiodol except for the area of
inner necrosis, was most frequently demonstrated, which means that a tumor mass with
hypervascularity and increased blood flow will attract Lipiodol better.

4. Lipiodol-CT was superior to conventional CT in detecting small, daughter nodules.

5. When Lipiodol had accumulated well within the tumor, non-change and decrease of the
serum AFP level after Lipiodol injection occurred in 90 % of cases, which suggested

clinical significance of therapeutic process.
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odol(Ethyl ester of the fatty acid of poppy seed oil;
38 % iodine w/w, André-Gelbe Lab. France)- 3cc
ol A 15cc7) A9 5 24T 5319 2719
34 ATl =l A== slelelE FH AAE T
A5,

CT GE 9800 =+ Philips Tomoscan 3105 °]-§
shlom wt3we] F71= GE 980031 7
Philips Tomoscan 31081 73-%- 9 mm= 3}31 3, Lipi-
odol-CT+ Lipiodol F8F 25| 4 4—;r‘}‘°]°ﬂ Al &Y
shdel. 39 27+ CTA 714 & <+ ek

o'T‘ 10 mm,

= sl A A Esigien, slAady-e 7}3} 2 55
o] A7 E TR 3y LEMH&L T ] A
EF vebl £ k& AAl golo WEE(%)2 A Ak
sk

Lipiodol-CT 4Zell 4 Lipiodole] F=ujel]l E=
He fd S Axbse] o2 198 Vo 7k 7
sholedl 1 f3e ohest 2ok
Pattern I :Homogenous and even accumulation of

Lipiodol within the tumor mass.
Pattern II:Relatively homogenous uptake with cen-
tral necrotic, avascular area.
Pattern [ll:Peripheral ring-like uptake with massive
necrosis.

Pattern IV:Irregularly scattered accumulation.

m. Z ot

29 @l 3240004 754 (FF 53.94])7hA G

o e bl E 4560 F Yxbr) 316 (58.9 %),
A z2}7k 1461 (31.3 % )& 2 2.2 1 o]l L, 509 7}
210l (46.7 %), 60 7} 10!l (22.2 % )2 50%H 9} 60¢H

ol 7hg e WEE ¥k

%3 A7)+ 5.0cm ©]|sk7F 124(26.7 %), 5.1—
10. 0 cm AFo] 7} 23441 (51.5 %), 10.1cm o] Ao] 104
(22.2 %)% 2™ AFPA+ 5.0cm o]slilA &4o]
41.7 %, 5.1—10.0 cmell 4] 12,800 ng/ml o] 4ke] 47.
8 %, 10.1 cm ©] Aell A 12, 800 ng/ml ©] 4+e] 50.0 %
g tH(Table 1).

T2 {82 313 ¥ (single massive type)o] 22¢|
(48.9 %), v}72 4 e (multinodular type) 169 (35.6
%), vlnkd (diffuse infiltrative type) 74 (15.5 %)%
o, AFPAl= 2y dell4 &4e] 45.5 %, 12,800
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Table 1. Mass Sixe and AFP

T Size(cm) .
AFP(ng/m) 0—5.0 51—10.0 10.1— Total(%)
) 5] 8 1 14(31.1)

0— 200 1 = = 1( 2:2)
201— 1600 3 8 3 9(20.0)
1601 —12800 1 1 1 3( 6.7)
12801 — 2 11 5 18(40.0)
Total(%) 12(26.7) 23(51.1) 10(22.2) 45(100)

Table 2. Mass Type and AFP

\ Type

AFP(ng/ml) SM MN DI

=) 10 3 1

0— 200 1 = =

201— 1600 4 3 2

1601—12800 — 3 =

12801 — 7 7 4
Tatal(%) 22(48.9) 16(35.6) 7(15.5)

SM:single massive MN:multinodular
DI.diffuse infiltrative

ng/ml o]A&re] 31.8 %oliL, ctAAF A 12,800
ng/ml o] 4ko] 43.8 %, ©lnka ol 4l 12,800 ng/mlo] A
o] 57.1 g =k(Table 2).

T3 2245 A 1360(59.1 %)l A B,
o]F 3 A}k 25 %0]5H(10¢] )oll 41 AFP=] 7} 60 %ol
26—50 % (3d] )l 4l 4] glgler
12,800 ng/ml o] A2 72 40.0 %<} 33.3 %ol A v
bl | Alekzl AFPX| 9}e] AlmbaAl = glglct
(Table 3).

Y3 chAA Yol A 2| AE Bl 249 (63.2 %)
X5 Z7]7F 5.0cm o] Ao gt
13382 90.9%, nvézéég% 100
%ol A stE RS B,
< B 9 ch(Table 4).

Lipiodol-CT 454|¢ll 4 Lipiodole] 7Hg=-& 53l
F ) Wol] & 2bsl oFARS v w3t ul, Lipiod019] Z]

)
o] ¥4 CTA vebyted o Tflfl 80 % ol 4 73

Al Aol A,

ZEE z ol £Ab

=
=
7395 poor ¢) 9] %%o}oa tcﬂ

(44.4 %), fair 134 (28.9 %),

7+72F good 209
poor 124 (26.7 %)%

9| Lipiodol-CT 47 —

°m| good} fair 33¢l¢] Lipiodol # 2 ef & k9]
& 2 573 d} Pattern [ ©] 11¢)(33.3 %, L8
83: c}AA-EH =6:5), II7} 16 (48.5 %, 133
oA AFH =9:7), M7} 201 (6.1 %), N7k 4o (12.1
%)= Pattern 1, [[ 7} 81.8 % & z}x]5}41 =, Pat-
tern I ] 7Z-9 104 (90.9 % )l 4, Pattern I[+& Aol
ol 4 stEAHg Bod, {7} w-& F3ol Lipiodol
o] A A as = 7 AA}3ek(Table 5)(Fig. 1-4).
H CTell 4 k2.4l £74 A (daughter nodule)Eo]
Lipiodol-CTell 4 2.9l 79 9¢i| (20 %)o]l™, L =
7= 0.5—3.0cm Ao]o] L 1 2bE 1ol A 2049
7} 7kx] 9 eH(Fig. 5-6).
Lipiodol-CT 459 % good 20|l 4 Lipiodol 5o

Table 3. Necrosis and AFP in Single Massive Type
(22 Cases)

T __ Neccrosis 0 N .
AFP(ng/ml) 0-25% 26—50% ON-Necrosis
(=) 6 - 4
0— 200 = = 1
201— 1600 = 2 2
1601 —12800 = — —
12801 — 4 1 2
Total(%) 10(45.5) 3(13.6) 9(40.9)

Table 4. Vascularity and Necrosis on Each Type

No.of Vascularity Necrosis

Cases Hyper Hypo (+) (—)
SM 22 20 2 13 9
MN 16 16 - 11 5
DI 7 — 7 = 7

Total(%) 45 36(80.0) 9(20.0) 24(53.3) 21(46.7)

Table 5. Distribution Patterns of Lipiodol-CT(33

Cases)
Pattern No. of Cases
i . 11(33.3)
Il c 16(48.5)
1l O 2( 6.1)
I\ A 4(12.1)
Total(%) 33(100 )
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Fig. 1. Pattern I :Conventional CT shows well de-
fined, low density mass in Rt. lobe of the liver.
Lipiodol-CT shows homogenous accumulation of Lipi-
odol within tumor mass.

Fig. 2. Pattern Il:Conventional CT shows low density
mass with marginal enhancement and central necrosis
in Rt. lobe of the liver.

Lipiodol-CT shows relatively homogenous uptake in
solid portion with central necrotic area.

A% AFP=z|9] Ewo] 13¢1(65%), 74 54l (25
%), &7F 241 (10 % )& AFP=z]¢] &w3t 7+247F 90
%% VEbtan, AFPz 9| Ewizl 245 H9l 184 %
3 271¢] "sprt gAY 2okl 7971 124 (66. 7
% )2 ElsiTh

V. 3 &
A4 7hd EoFe ZowA BAAAEL A
Pk Aol A T A 2ubgold, Selveleldl
3 BY ARE AWH AARFL FHEAG,
AW Aol A BAHE A9} wol £% 2w
AWsls]l DE Ao A FE A5 Bt A

D25k

56 5%

1989 —

Fig. 3. Pattern [l[:Conventional CT shows multiple,
low density masses with massive necrosis in Rt. lobe of
the liver.

Lipiodol-CT shows peripheral ring-like uptake with
massive necrosis. Other multiple nodules are also noted
around the main mass which were recurrent(arrow-

heads).

b

Fig. 4. Pattern V.

a. Hepatic angiography shows avascularity of the tumor
mass in Rt. lobe of the liver(left).

Diffusely scattered Lipiodol particles are noted in
avascular mass(right).

b. Lipiodol-CT shows irregularly scattered Lipiodol
accumulation within the ill defined, infiltrative mass.
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Fig. 5. Conventional CT shows one low density mass
on Rt. lobe of the liver.

Lipiodol-CT shows another additional mass posterior
to the main mass(arrowheads).

Fig. 6. Lipiodol-CT shows multiple, small daughter
nodules in Rt. lobe of the liver, which were not de-
tected on conventional CT scan(arrowheads).
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o] 7kqte] 2h-2 ml A& 3k Wak ob gk ZhohAl Tl ol A
T UAEE, 535 zhekdl T AduAez Ay 7k
dol gk AL Bwalgiet’. 19859 Ohishi &
€ Lipiodolell =} z13}42] koAl Adriamycin,

al

Mitomycin C % SMANCS(Stylene Maleic Acid
Neocarzino Statin) 52 F2HAA 7Hs9& &3l F
Jgro a4 ok Ak o] 43 A8 A sty n’

o] F 3] ¥ BaFol Agiet'?. 19864 Yoo &
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2 Lipiodolell &% 11279 %34 422 11312
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7FL
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s
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A Fekulel dstE A2 2 & Lipiodol®| & 1 ¢
7t E7b5set 7. Maki 5!V Bruneton &'
Lipiodol-CTA} 7bot-o w5222 73 Lipiodol A
& 19l dbd, Ao 7ok F2 Fd| Lipiodole]

H 2 ebrh oY atel] bl d] A4k OP"*

dago A HAE Ee= H&‘J’(mottled)fl %
Bolt} +Fakdl 44k sk o, 1wk 582 4o
o] "aEo| 4 25 Lipiodole F4-& aaslg o
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Lipiodole] FA= o A7z ARl B33}
Lipiodol®] 54 ojfulko 2 okl s} o4 FoFs 74
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ol 2] A A AHEL Lipiodol®] AAe] & 5 9l
W4 Yumoto E4)% AL WAz E3ouh, ARA
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st Ax :’ﬁﬂ % Lipiodol®] & 2& 71317 7k
of et sl eh

Lipiodol droplete] 7+oke] u]4] & 3bo] v} 7kt Al £
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ARk b3k ghe] 4
plete] ZH&™ +3&
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7r AR WY FokAl Tuloll Ex3H] = =dl, A4 2
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QaAloll oJal 4], el zkbA £ W 2] Lipi-
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Type 1 -Hypervascular tumor with intense Lipi-

odol uptake (hepatoma, metastasis, focal

nodular hyperplasia, nodular regenerative
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hyperplasia)

Type II - Hypovascular tumor with no peripheral en-
hancement (hepatoma, metastasis, cholan-
giocarcinoma)

Type Il - Hypovascular tumor with a hypervascular
rim (hepatoma, metastasis)

Type IV - Hypovascular tumor with a mottled halo
(hemangioma only)

o] ¢} o] 7hore] 7% Type 1-M7Hx B
Zuk Type 1¢] Z4$7} 78 %= 7}4F gbora, &3
o] 7% 25 Type N2 vepston AdojgtE Type
I-M7= 2¢d=uk Type M7F 58.3 %= 72
9ttt E3F cholangiocarcinoma+v 25 type I, 244
AAL B5 type [ vebdleh £ AxEe A%
LA Zhdubs Ao 2 3l °l$4 e sl
ul spaE 243 ] Z3F Lipiodol A& B9l 7 -%(Pat-
tern 1,11l s )7} 81.8 %= ‘%EPM‘:}.
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819 B o oA E 68.9 %2 JER} o} 2 £
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